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Summary

The Zika virus has spread rapidly in the Americas 
since its first identification in Brazil in early 2015. 
Prenatal Zika virus infection has been linked to 
adverse pregnancy and birth outcomes, most no-
tably microcephaly and other serious brain anom-
alies. To determine whether Zika virus infection 
during pregnancy causes these adverse out-
comes, we evaluated available data using criteria 
that have been proposed for the assessment of 
potential teratogens. On the basis of this review, 
we conclude that a causal relationship exists be-
tween prenatal Zika virus infection and micro-
cephaly and other serious brain anomalies. Evi-
dence that was used to support this causal 
relationship included Zika virus infection at times 
during prenatal development that were consis-
tent with the defects observed; a specific, rare 
phenotype involving microcephaly and associated 
brain anomalies in fetuses or infants with pre-
sumed or confirmed congenital Zika virus infec-
tion; and data that strongly support biologic 
plausibility, including the identification of Zika 
virus in the brain tissue of affected fetuses and 
infants. Given the recognition of this causal rela-
tionship, we need to intensify our efforts toward 
the prevention of adverse outcomes caused by 
congenital Zika virus infection. However, many 
questions that are critical to our prevention ef-
forts remain, including the spectrum of defects 
caused by prenatal Zika virus infection, the de-
gree of relative and absolute risks of adverse out-
comes among fetuses whose mothers were in-
fected at different times during pregnancy, and 
factors that might affect a woman’s risk of ad-
verse pregnancy or birth outcomes. Addressing 
these questions will improve our ability to reduce 
the burden of the effects of Zika virus infection 
during pregnancy.

Potential Rel ationship bet ween 
Zik a Virus Infec tion and Birth 

Defec ts

Since the identification of the Zika virus in Bra-
zil in early 2015, the virus has spread rapidly 
throughout the Americas (www . cdc . gov/  zika/ 
 geo/  active-countries . html). An increase in the 
number of infants with microcephaly in Brazil 
was first noted in September 2015, after the 
recognition of Zika virus transmission in the 
country earlier in the year1; this was followed by 
the recognition of a similar increase in French 
Polynesia after an outbreak there in 2013 and 
2014.2 Despite accumulating evidence that sup-
ports the link between Zika virus infection and 
microcephaly, most experts have taken care not 
to state that Zika virus infection is causally re-
lated to these adverse outcomes.3 This cautious 
approach toward ascribing Zika virus as a cause 
of birth defects is not surprising, given that the 
last time an infectious pathogen (rubella virus) 
caused an epidemic of congenital defects was 
more than 50 years ago, no flavivirus has ever 
been shown definitively to cause birth defects in 
humans,4 and no reports of adverse pregnancy 
or birth outcomes were noted during previous 
outbreaks of Zika virus disease in the Pacific 
Islands.5,6

On the basis of the available evidence, the 
public health response to the outbreak of Zika 
virus disease has moved forward, with the dis-
tribution of health messages about the impor-
tance of mosquito-bite prevention, recommenda-
tions by public health authorities in some of the 
most severely affected countries to delay preg-
nancy, and advisories that pregnant women avoid 
travel to areas with active Zika virus transmission.7 
However, communications regarding Zika virus 
have been challenging: a recent survey showed 
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On	April	13,	2016,	CDC	scientists	announced	that	Zika virus	is	a	cause	of	microcephaly
and	other	sever	fetal	brain	defects



Microcephaly

� Microcephaly is the clinical finding of a small head compared with infants of 
the same sex and age, or gestational age if measured at birth

� Head circumference is considered a reliable assessment of the volume of the 
underlying brain
– Head circumference (HC) is also known as occipital-frontal circumference (OFC)
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Measuring Head Circumference 
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Figure 5: Distribution of cumulative confirmed cases of microcephaly in Brazil (641 
cases reported up to 27 February 2016).8  

 
 
Table 2. Countries, territories and areas reporting microcephaly cases potentially 
associated with Zika virus infection. 

Reporting country 
Number of reported 

microcephaly cases potentially 
related to a Zika virus infection 

Probable location of infection 

French Polynesia 8 French Polynesia 

Brazil 641 Brazil 

Hawaii (United States of America) 9 1 Brazil 

Slovenia 10 1 Brazil 

 

                                                           
8 http://portalsaude.saude.gov.br/index.php/cidadao/principal/agencia-saude/22295-casos-suspeitos-chegam-a-4-107-em-

todo-o-pais 
9 http://governor.hawaii.gov/newsroom/doh-news-release-hawaii-department-of-health-receives-confirmation-of-zika-infection-in-baby-

born-with-microcephaly/  
10 http://www.nejm.org/doi/pdf/10.1056/NEJMoa1600651  





Laboratory	Confirmed	Zika Virus	Disease	in	the	
US	(388	cases)	and	US	Territories	(503	cases)

Zika virus disease in the United States, 2015–2016

Laboratory-confirmed Zika virus disease cases reported to ArboNET by state or territory — United States, 2015–2016Laboratory-confirmed Zika virus disease cases reported to ArboNET by state or territory — United States, 2015–2016

(as of April 20, 2016)(as of April 20, 2016)

States

Travel-associated cases*
No. (%)

(N=388)

Locally acquired cases†
No. (%)
(N=0)

Alabama 2      (1) 0    (0)

Arizona 1      (<1) 0    (0)

Arkansas 2      (1) 0    (0)

California 29    (7) 0    (0)

As of April 20, 2016 (5 am EST)As of April 20, 2016 (5 am EST)

Zika virus disease and Zika virus congenital infection are nationally notifiable conditions.

This update from the CDC Arboviral Disease Branch includes provisional data reported to ArboNET for January 1, 2015 – April 20, 2016.

US StatesUS States

Travel-associated Zika virus disease cases reported: 388

Locally acquired vector-borne cases reported: 0

Total: 388

Pregnant: 33

Sexually transmitted: 8

Guillain-Barré syndrome: 1

US TerritoriesUS Territories

Travel-associated cases reported: 3

Locally acquired cases reported: 500

Total: 503

Pregnant: 48

Guillain-Barré syndrome: 4



Aedes aegyptiAedes aegypti  most likely originated in Africa; since then, the mosquito has been transported globally throughout the tropical,

subtropical, and parts of the temperate world, through global trade and shipping activities (Powell and Tabachnick 2013). Ae.

aegypti mosquitoes have a high vectorial capacity (effectiveness of virus transmission in nature) for DENV, CHIKV, ZIKV, and YFV.

Aedes albopictusAedes albopictus  originated in Asia. Like Ae. aegypti, Ae. albopictus has been transported globally throughout the tropical,

subtropical, and temperate world, primarily through international trade in used tires (Reiter and Sprenger 1987, Hawley 1988).

Ae. albopictus has adapted to survive in a broader temperature range and at cooler temperatures, which enables them to persist in

more temperate climates. These mosquitoes live in close proximity to people, but less so than Ae. aegypti.

Estimated range of Aedes aegypti in the United States,

2016*

Estimated range of Aedes albopictus in the United

States, 2016*

*These maps DO NOTDO NOT show:

Exact locations or numbers of mosquitoes living in an area

Risk or likelihood that these mosquitoes will spread viruses

These maps show:

CDC’s best estimate of the potential range of Aedes aegypti and Aedes albopictus in the United States
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Global Distribution

Estimated Range of Aedes aegypti and Aedes albopictus in the United States
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Aedesaegypti - Africa
Yellow	Fever	Mosquito

Aedesalbopictus– Asia
Asian	Tiger	Mosquito



Aedes aegypti and	Aedes albopictus in	the	
United	States
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Aedes aegypti Aedes albopictus

Aedes aegypti mosquitoes are 
more likely to spread viruses 
like Zika, dengue, chikungunya 
and other viruses than other 
types of mosquitoes such as 
Aedes albopictus mosquitoes.  

* Maps have been updated from a variety of sources. These maps represent CDC’s 
best estimate of the potential range of Aedes aegypti and Aedes albopictus in the 
United States. Maps are not meant to represent risk for spread of disease.

These maps DO NOT show 

· Exact locations or numbers of 
mosquitoes living in an area 

· Risk or likelihood that these 
mosquitoes will spread viruses

These maps show

· CDC’s best estimate of the 
potential range of Aedes 
aegypti and Aedes albopictus 
in the United States 

· Areas where mosquitoes are 
or have been previously found

ESTIMATED range of Aedes albopictus  
and Aedes aegypti in the United States, 2016*

CDC’s Response to Zika 
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Surveillance and Control of Aedes aegypti and Aedes albopictus in the United States

CHIKV, DENV, YFV, and ZIKV are maintained in enzootic transmission cycles in forested areas of Africa, Asia, or South America.

YFV is only endemic in Africa and South America. In urban and suburban areas however, these arboviruses are transmitted

between people by Aedes mosquitoes in the subgenus Stegomyia especially Ae. aegypti (the main vector worldwide) and

potentially Ae. albopictus.
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Vector control professionals

Objectives

The primary objective of this document is to provide guidance for Aedes aegypti and Aedes albopictus surveillance and

control in response to the risk of introduction of dengue, chikungunya, Zika, and yellow fever viruses in the United States

and its territories. This document is intended for state and local public health officials and vector control specialists.

Overview

In the United States, mosquitoes transmit a variety of arboviruses (arthropod-borne viruses). This document is limited to

arboviruses transmitted by Ae. aegypti and Ae. albopictus, the principal vectors of dengue (DENV-1, DENV-2, DENV-3,

DENV-4), chikungunya (CHIKV), yellow fever (YFV), and Zika (ZIKV) viruses. Of the above seven arboviruses, DENV, YFV,

and CHIKV have caused outbreaks within the United States and its territories in the past 110 years. Whereas dengue

viruses are endemic throughout territories of the United States, including Puerto Rico, American Samoa, Guam, Northern

Mariana Islands and the U.S. Virgin Islands, only sporadic outbreaks of dengue occur in the continental United States. Most

recently, focal outbreaks of locally transmitted dengue have occurred in Florida, Hawaii, and Texas. In 2014, 12 cases of

locally acquired CHIKV infections were reported in Florida. YFV, once common in the United States, has not caused locally

transmitted outbreaks since 1905. However, it circulates in tropical forests of Latin America and infected travelers

periodically return to the United States. In 2015, ZIKV outbreaks have, for the first time, been reported in the Western

Hemisphere, with local transmission occurring in Central and South America, the Caribbean, and Mexico. It is expected that

ZIKV transmission will increase throughout the region increasing the incidence of infection in returning travelers and the

possibility of local transmission in the United States.

Though none of these arboviruses continuously circulate in the continental United States, local outbreaks have and will continue to occur as a result of virus

importation by infected, viremic travelers. Any viremic travelers visiting or returning to parts of the United States with established populations of Ae. aegypti or Ae.

albopictus mosquitoes could initiate local virus transmission.

Expand All  Collapse All 
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Transmission Cycle









Zika Clinical	Symptoms
• Fever
• Rash
• Joint	Pain
• Conjunctivitis	(Red	Eyes)
• Similar	to	Dengue	and	
Chikungunya and	Zika –
nationally	notifiable conditions







Zika Pevention Kit	for	Pregnant	&	
Reproductive	Age	Women





Mosquito	Life	Cycle:	7-10	days



Larvae in the water.  

Pupae in the water. 

An adult mosquito emerges from a pupae.

An adult mosquito bites a person. 

Eggs look like black dirt. 

Life stages of Aedes aegypti and Aedes albopictus 
mosquitoes 

Eggs
 • Adult, female mosquitoes lay eggs on the inner, wet walls 

of containers with water, above the waterline. 
 • Eggs stick to container walls like glue. They can survive 

drying out for up to 8 months. Mosquito eggs can even 
survive a winter in the southern United States. 

 • Mosquitoes only need a small amount of water to lay eggs. 
Bowls, cups, fountains, tires, barrels, vases, and any other 
container storing water make a great “nursery.” 

Larva
 • Larvae live in the water. They emerge from mosquito eggs. 

This happens when water (from rain or a sprinkler) covers 
the eggs. 

 • Larvae can be seen in the water. They are very active and 
are often called “wigglers.” 

Pupa
 • Pupae live in the water. An adult mosquito emerges from 

the pupa and flies away.   

Adult 
 • Adult female mosquitoes bite people and animals. 

Mosquitoes need blood to produce eggs.   
 • After feeding, female mosquitoes look for water sources to 

lay eggs. 
 • Aedes aegypti and Aedes albopictus don’t fly long distances. 

In its lifetime, a mosquito will only fly within a few blocks.
 • Aedes aegypti mosquitoes prefer to live near and bite 

people. 
 • Because Aedes albopictus bite people and animals, they can 

live near homes or in neighboring woods.
 • Mosquitoes live inside and outside. 

For more information on diseases spread 
by mosquitoes:

 • www.cdc.gov/chikungunya
 • www.cdc.gov/dengue
 • www.cdc.gov/Zika
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Help	Control	Mosquitoes



Mosquito	Surveillance	Programs
• Estimate	mosquito	abundance
• Use	estimates	to	indicate	levels	of	risk
• Compare	over	time	and	location	by	using	
maps



Estimate	Mosquito	Abundance	
• Larval	and	Pupal surveys

– containers	of	water,	%	of	houses	with	at	least	one	positive	
container	with	larvae/pupae

• Larval	and	Pupal surveys
– Identify	 types	of	containers	that	produce	adult	mosquitoes

• Eggs	per	ovitrap per	day
– 2	ovitraps per	house,	count	number	of	eggs	per	day

• Female	adults	per	sticky	trap	per	day
– 2	sticky	traps	per	house,	count	number	of	females	 per	day



Mosquito Surveillance 

� 61 Permanent Trap Sites
� 200 Supplemental Trap Sites
� Locations Optimized for 

Geographic Coverage + 
Historical WNV Positivity



Differing Spatial Distribution of Aedes and Culex



Test	for	Mosquito	Resistance	to	Insecticides



 

 
We Need Your Help! 

The Orange County Mosquito and Vector Control District (OCMVCD) is seeking help from 
residents in an effort to keep the yellow fever mosquito (Aedes aegypti) out of Orange County.  
The Yellow Fever mosquito is a small but aggressive day-biting species.  They are not strongly 
attracted to the trap-baits we typically use, so detection will be more difficult.  This mosquito 
has been recently introduced into Orange County and thanks to alert residents reporting being 
bitten during the day, OCMVCD was able to act promptly. It was fortunate that the residents 
reported the unusual daytime attacks promptly before the infestation could spread any further.   
 
Here is where we need your help!  The Yellow Fever mosquito breeds in small containers, 
particularly the types of container found in residential yards.  We are asking you to call Orange 
County Mosquito and Vector Control District at (714) 971-2421 if you are bitten during the day 
by a mosquito.  Early detection will be critical to keep them from becoming established. We are 
not asking you to look for the mosquitoes; they will find you.  All we ask is that you report to 
the OCMVCD where and when you were bitten. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Report ALL daytime mosquito attacks to the Orange County Mosquito &Vector Control District 
at:  Phone:  (714) 971-2421 (Monday–Thursday: 7:00 am to 4:30 pm, Friday: 7:00 am to 3:30 pm) 
Website: www.ocvcd.org (Request Service Button)                    Email: ocvcd@ocvcd.org  

Yellow fever 
mosquito on dime.  

Eggs laid on plant 
cuttings rooting in water. 
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Aedes Infestation 
Countywide Infestation Areas
Orange County, CA
February 2, 2016

Area of Aedes albopictus Infestation

Area of Aedes aegypti Infestation
Anaheim: Orangethorpe & Glassell
Anaheim: Katella & Haster
Costa Mesa: Fairview & Wilson
Garden Grove: Harbor & Westminster
Lake Forest: El Toro & Jeronimo
Misson Viejo: La Paz & Chrisanta
Orange: Collins and Glassell
Santa Ana: Flower & MacArthur

Huntington Beach: Talbert & Gothard
Los Alamitos: Los Alamitos & Orangewood



Zika – What	We	Know



Zika – What	We	Know



Zika – What	We	Don’t	Know



It’s Easier than Ever to 
Communicate, Collaborate, 

Connect

… and it’s essential


